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we find an excess of cloud and rain on the equatorial sides of 
the respective localities where droughts occur. 

The Annual Report for 1901 of the Meteorological Commis- 
sion of Cape Colony shows that in general, over South Africa, 
the rainfall of 1901 was normal or above, the excess being cle- 
cidedly large in September and October. Did this excess con- 
tinue over into the spring of 1902 when the watershed of the 
Nile had a deficiency ? The deficits of 1901 ancl 1902 in England 
and Russia were accompanied by excess in parts of the Me&- 
terranean basin. 

It may he anticipated that, in general, the areas of excess of 
rainfall that accompany and really result from the concli- 
tions that cause a given area of deficiency mill develop at  
irregular times and places depending on favorable local cir- 
cumstances, although, in general, subsequent to and on the 

Thus an unusual movement of ice northwerd into the sout,li 
Indian Ocean, due to an unusual southerly component of the 
wind in that region brings excess of rain to South Africa. 
But this unusual southerly component over the Indian Ocean, 
or this outflow from the Antarctic, must be accompaniecl 11s 
either a corresponding northerly component in some higher 
stratum above this region, or an unusual flow in the lowest 
stratum from the equator over some other region, possibly 011 
the opposite side of the Antarctic Circle, and this latter woulcl 
bring about an unusual rain and snow on that side of the 
antarctic region. As there is a large part of the ocean f rom 
which we rarely receive any meteorological infvrmation, it is 
not surprising that we are not yet able to elucidate all the in- 
tricacies of the geographic distribution of the areas of excess 
and deficit of precipitation. Already the Australian drought 
has been generally succeeded by bountiful rains in many dis- 
tricts and droughty conditions are passing away. 

equatorial sides of the droughty re,‘ “lolls. 

THE RAIN MAKER IN AUSTRALIA. 

In connection with the droughts in Australia we have re- 
ceived abundant details of the efforts made to-force rain froiii 
the unwilling clouds. 

At a meeting of the Chamber of Commerce of Broken Hill, 
Thursday, July 2, the mayor submitted tlie foriuula given 1)s 
Mr. A. J. J. Phelps, of Sydney, ancl his met,hocl was indorsed 
by several. The formula consists in using sulphuric acid and 
zinc, the hydrogen set free ascends with aqueous vapvr ‘‘ in 
spiral columns which are hollow when they reach the rain belt 
in the atmosphere, and the cold air in that region rushes down 
to the warmer air below.” 

Any one can try this simple well-known chemical experi- 
ment for making hydrogen, but we have every assurance that 
no rain will result and no cold air will rush clown and no rain 
belt will be found in the atmosphere. This, in fact, was the 
experience of Mr. Allen and the dust,ralian committee at Ste- 
phens Creek, which reported that “the esperiments were not 
successful, owing to there being rather too much wind to 
allow the column of gas to ascend perpenclicularly.” 

The failure of Mr. Allen was complete; the excuse was quite 
unphilosophical and unnecessary. 

Previous to Mr. Allen’sJimco, a much more imposing attempt 
had been made by Dr. C. DeLacy RIcCarthg, who is said to be 
“ a  graduate of Trinity College, Dublin. and who spoke mit,h 
the utmost coiifidenoe on the questivn of the production of 
rain, saying: ‘I will start to work on Weclnesday, ancl you 
mill have rain by Saturday.”’ 

The Government of South Australia, the Chamber of Com- 
merce, ancl the water companies of Broken Hill had united in 
bearing the expense of a special train to bring Dr. McC’arthy 
and five assistants and apparatus from Petersburg. He did not 
wish the details of his method kiiown except that in general- 

He forces chemical fumes into the air for a great c1ihtauc.e which ere- 
ate a vacuuni in the fourth, fifth, and sixth strata of air. The center of 

a heat storin is  thus formed and the cnld air descends, resulting in a 
heavy tropical rain. The secret of the chemicals was given him by a 
man in America. He had improved on the system with the aid of a 
clever Japanese chemist. He changes his methods to suit varying con- 
ditions. It may require thirty-two hours of continous work to achieve 
buwess. He produced rain in twenty-two hours in Victoria. 

Dr. McCarthy delayed three days before beginning; mean- 
time the sky clouded over and predictions were received from 
Mr. Barrachi, Director of the Meteorological Ofice, a t  Mel- 
bourne, forecasting rain within three days. McCarthy’s ex- 
periments began on Wednesday, a furious dust storm prevailed 
with northwest winds; although the mind and dust were dis- 
tressing, he announced tliat “ the  vaciiiim is working still far 
up.” But the wind veered to the south and all chance of the 
predicted rain from the west seemed to disappear. Eventu- 
ally, I‘ on July 3, Dr. McCarthy suspended operations, saying 
that conditions were all against him.” He expected to resume 
when favorable predictions shoulcl be published by the Me teo- 
rological OEce. 

A few days before this Mr. Rutter. with several local chem- 
ists, “ Had sent up a column of hydrogen which was followed 
by clouds and light rain, and they felt certain that a heavy 
downpour would have resulted had they continued their 
efforts.” Probably, they realized that the clouds and light 
rain redly liad nothing to clo with their hydrogen gas. 

In  their extremity tlie Broken Hill people naturally clutched 
at the flimsiest straws, Lclisteniiig even to Mr. F. J. Mars, en- 
gineer of tlie locd electric light works, who urged that huge 
kites should be sent up carrying dynamite to be fired by 
electricity. ” 

We have given much space to this interesting episode in the 
great Australian drought, as we hope i t  may prove to be the 
last occasion on which the rainmakers will attempt to delude 
the suffering people with their chemicals, their upper vacuum, 
their dynamite, aiicl their false theories. 

The time has not yet come when man may plow the atmos- 
phere for rain as he lilows the soil for crops. If mines must 
be worked and towiis built in arid regions, let the promoters 
of these schemes be required to build aqueducts and bore 
wells sufficient in advance to supply the needed water, not 
waiting until droughts come ancl the people die. Every place 
on this globe has its rainy years and its dry years. Areas of cold 
and heat, mind and calm, rain and drought appear and move 
and clisappear in irregular succession. liTe must prepare for 
them and provide against disaster. We can not control the 
weather, but we limy control ourselves. 

METEOROLOGY IN THE UNIVERSITIES. 

We are pleased to learn that the higher problems of me- 
teorology are treated in the course on “ Matheiuatical Physics ” 
at  C’ornell University. The last catalogue at  page 147 has the 
following item: 

dd\anced tviiise open to jnniairs, beniois, and grailuates. No. 15, 
1\Iatheiiiatical theory of fluiil motion, including the mec~hanivs of  the at- 
mosphrre and ror te \  motion. A 

The Department of Geology and Geography a t  Harvarcl 
University ofiers the following courses in nieteorology and 
climatology during the coming year. 

)rologg (eleiiirntary ctiurse J :  Lectures, written 
aurl laboratory woik .  Half-c*ourze (second half 
(two hours a week ). Assistant Professor R. 

DrC‘. \\‘aid. 
ut the bulrject iiiidrr the following headings: The 

ea1 th’h atnii its t.omlrositiou, tenilierature, pre*hure, and general 
iihture of the atmoslihrre: dew, frobt. clouds, rain- 

fall. Sti~riiis: V J  C ~ ~ O I I C ~ S ,  thunder+tonn~, tornailnrs. Weather. Climate. 

weather niaps; practiw iu the LI f ordinary meteorological inrtru- 
iiients: iiitli\ iilual recvrcl of i~bser 11s; weatlirr forecasting. etc. 

C:r.oZ~yy 1, ’ h  .f.-Meteorology (wcou(1 (%ourbe ) :  Lectures, obwrvations, 
and reports. Half courbe (first half year). Asbistaut Professor Ward. 

The 1:itJOl’rttOry %\ Urk collbiSts C h  in the conbtrurtion and study o f  



JULY, 1903. MONTHLY WEATHER REVIEW. 339 

This course is intended to enable students t o  make a more thorough 
study of various important atmospheric phenomena than is  possible in 
the elementary course in meteorology (Geology B). The subjec,ts dis- 
cussed are as follows: Dew: theories; measurements. Frost: condi- 
tions of formation; prediction; protection. Fog: valley, lowland, and 
city fogs; relation to  health: utilization of fog; ocean fog and its relat,ion 
to navigation. Haze. Clouds: methods of formation; classification; 
methods and results of cloud measureinent,s; photography; clouds as 
weather prognostics. Tropical cyc.lontts: tlerelopment of the law i ~ i f  

storms; directions for handling ships in tropical cyclones: t.he use of oil 
at sea; cyclones of West Iudies, eastern seas, Indian Ocean, etc.: t,lienry 
of tropical cyclones. 

The laboratory work consists in  the  esaniinat.ion of charts, phiko- 
graphs, diagrams, etc., and in t.he study of test.-l)ooks, rqiort,s, and 
articles hearing upon these illustrations. Each student. mill also make a 
scries of observations on dew, frost,, and clouds. 

Geology 2, '~~.-Cliniat,l,log~ of t.he United States: Lectures, library 
work, and reports. Half (s)iirse (seoontl half gear) Assistant Professor 
Ward. 

In  course 2 are considered: The cnnt,rols of t,he (tliniates of the United 
States. The annual, seasonal, and monthly distribution of temperature, 
pressure, winds, rainfall, cloudiness, ancl humidity. The probability of 
rainy days. The clinrat,es of  special areas, as, e.  g., t.he Plains, the Pacific 
coast, New England, Colorado, etc. The relat,ions of tlie climates of  the 
United States to health, habit,aI?ility, owuliations, and soil prt duvt,s. 
Irrigation: it,s present status, 1.ins~ilJlr future, and tlepeudrnce upon the 
annual rainfall or snowfall. 

Geology 3, 'hf.-Climatt)logy of the East,rrn Hrmi51hxe: Lect.ures, 
library work, and reports. Half course (seaonrl half year). dssistaut 
Professor Ward. I Omitted in 1W3-4; to  

Geology 19, ]hf.-General climatology: 
thesis. Half course (first half year). A 

CoursP 19 is open to  those only who ha 
dents in the Graduate School having equivalent prelnration. I t  is recoin- 
mended t.0 those who intend to  study medic,ine. 

This course is designeil to give a general knowledge of cliinat,ology in 
its broader aspects. The lectures present tlie sullject according t,o the 
following heads: The astronomical rrlatiuns of t,he earth ani1 sun, t,he 
changes of the seasons, ancl the crlimatic zones antl their sul-itli\-isions. 
Climatic factors. Controls of climate. Relations of  climate anal nmi. 
including the climatic cont,rol of 1iabitat)ilit.y. occulmtiou, niigrations, 
government, etc. Physiological effects of different vliniat,es. I I e r l i ~ d  
Cliniatology. Acclimatization. C+eological, 1iistc)ric.al. antl periodic 
changes of climate. The t,est-bock is the English translativn nf Vol. I 
of Hann's Climat,ology. 

The library and written work invulres the special investiyatitnn 11y eat.11 
student of some subject in connection with t,he course, ancl t,hr lirepara- 
tion of a thesis. 

GeoZogy %.--Climatology (aclrancecl coiirse): Clunferences, reliorts, 
and theses. Assistant Professor Ward. 

This course, which may be taken as a whole course or as a half course, 
provides more advanc,ecl work in the subjects of Courses B, 2, 3, and 19, 
and is open only to  t,huse who have passed in these courses. It is in- 
tendell that the work done in Geology 86 should lead t,o resu1t.s wvurt,liy 
of publication. 

THE M O V E M E N T S  OF THE AIR WITHIN AREAS OF 
HIGH AND LOW PRESSURE. 

The Deutsc,lie Seewarte a t  Hamburg has published in its 
Archiv. Vol. S S I I ,  the " Iaaugural dissertation '' of Dr. P. 
Polis, on the movements of the air within barometric maxima 
and minima, considered as a contribution to the theory of the 
cyclone and anticyclone. Doctor Polis's method of study con- 
sists essentially in following up certain trains of thought siig- 
gested by mathematical and other students and compariig 
the resulting suggestions with the actual records of wind and 
cloud movement a t  six Ne11 selected stations in Europe during 
each month of the year. The six stations are: Hoehenschwancl, 
Carlsruhe, Breslau, Sahneekoppe, or Riesenkoppe, Ais-la-Clia- 
pelle, or  Aachen, Furnes, or Furness, on the coast of Belgium 
a few meters above sea level. He also studied the mean an- 
nual results for fourteen stations including the preceding six. 
Our general knowledge of the relation between the winds and 
the isobars had been expressed in fourteen short theorems 1)y 
Van Bebber in his Lehrbuch, and these are revised by Doctor 
Polis, who expresses his own results as follows: 

1. For different directions of the gradient (at sea level), t,lie 
magnitude of the angular deviation of the wind from the gra- 
dient, or the angle alpha ( a ) ,  is a function of the friction, but 
the velocity of the wind, as well as the orographic conditions, 

exert a modifying influence. [The gradient is normal to the 
isobar.-E~.] 

2. In  Europe, east winds or  land winds have a small angular 
deviation, but  west winds or sea winds have a large one. 
With gradients toward the southeast, the west and east winds 
even indicate inversions in the angle of deviation opposite to 
that required by the law of Buys-Ballot. 

3. At altitudes of 1000 meters and above there is an outflow 
of air a t  the front, but an inflow of air a t  the rear of the baro- 
metric minima. considering the isobars as at sea level. 
4. In  the cyclone the angle of deviation is greater than in 

the anticyclone ancl generally increases with increasing depth 
of tlie cyclone. 

5 .  The average annual deviation is generally greater in the 
warin season of the year than in the cold season. 
(i. The angle of  deviation increases, both with approach to 

the coast and with increasing height above the ground. 
7. In  cyclonic motions of the air the swifter winds go with 

the greater angles of deviation; on the other hand, in anticy- 
clonic motions the F S ~  ifter wincls accompany the smaller angles 
of devi a t ' 1011. 

8. In  cyclones over the land the inost frequent value of the 
angle of deviation nearly coiiicides with the mean value, 
whereas a t  the coast and high stations the most frequent value 
coiisiderably exceeds the mean of all. 

9. The frequency of angles of deviation equal to or greater 
than ! W Q  quickly increahes with decreasing clistance from the 
sea as well as with increasing elevation above the earth's 
surface. 

10. At altitudes of 1600 meters the frequency curve for the 
angle of deviation hhOw8 two decided maxima; in one case 
when ((1) is less than 90' in advance of cyclones, there is an 
inflowing current: in the second case for which (u) is greater 
than 90°, there is an outflowing current of air. Similar con- 
ditions prevail, e\en if not so distinctly accentuated in the 
rear of the anticyclone. 

11. In  land cyclones the greatest force of the winds occurs 
in the west quadrant; in cyclones on the coast and in the 
neighborhood of the coast, i t  occurs in the south quadrant; 
hut in anticyclones in front. 

12. The wind force is greater in winter than in summer, ancl 
greater in cyclones than in anticyclones. 

13. The force of the wind decreases with increasing height 
of barometer and, inversely, it increases up to a certain point 
with decreasing height of barometer. 

14. The great cyclones of the middle latitudes can not be 
explained by the distribution of pressure on the earth's sur- 
face alone. 

15. The causes of the movement of cyclones are for the most 
part of a mechanical nature. The direction of their movement 
coincides with that of the air current having the greatest angle 
o f  deviation; the latter, as a rule, lies a t  an altitude of over 
1000 meters. 

11;. On this account the direotion of motion of cyclones is 
in general earterly for Europe. because most frequently the 
whole air colmim over an area, of low premure reaches up to 
a height of more than 1000 meters. Here and 1111 to the region 
of the cirrus cloucls the greatest outflow takes place in the 
east, quadrant am1 the greatest inflow in the west quadrant. 

17. I f  a t  an average altitude on the west side the angle 
(u) is greater than 90' (whence the wind in the west quad- 
rant must ldow out from the depression), then the movement 
uf the depression takes place in a westerly direction. 
IS. In  Europe the polar tenclency of the cyclones in the 

warin sensou and their equatorial tendency in the cold season 
correslioncl to the greatest outflow of air on the Schneekoppe 
that corresponds to the direction of the line of motion of the 
cyclone. 

19. The mean distance of the cyclonic centers from the sta- 


